j (19) Japan Patent Office (JP) 

'(12) Publication of Patent Application (A) 

(11) Publication Number of Patent Application: 2001-1382 

(P2001-1382A) 

(43) Date of Publication of Application: January 9, 2001 

(54) [Title of the Invention] 

METAL INTEGRAL RESIN MOLDING METHOD AND APPARATUS 

(57) [Abstract] 

[Problems] To provide a metal integral resin molding method and an apparatus, 
that do not require a movable core, suppress sink due to shrinkage of a resin, 
reduce internal strain, and can prevent peeling at an interface between a resin 
and a metal part. 

[Means for Resolution] A metal integral resin molding apparatus wherein a 
metal part 8 is arranged in a cavity 3 formed by molds 1 and 2, and a resin is 
injected in the cavity to integrally mold the metal part 8 and the resin, the 
apparatus being equipped with a metal heating means and a metal cooling means, 
for heating and cooling the molds 1 and 2, a metal part cooling means for cooling 
the metal part 8 arranged in the cavity 3, a temperature control part 10 for 
separately controlling the temperatures of the molds 1 and 2 and the metal part 
8, and a resin injection means (injection cylinder 17) equipped with a pressure 
control part 18 for controlling an injection pressure of the resin. 
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[Claims] 

1. A metal integral resin molding apparatus wherein a metal part is 
arranged in a cavity formed by upper and lower molds, and a resin is injected to 
integrally mold the metal part and the resin, the apparatus characterized by 
including a metal heating means and a metal cooling means, for heating and 
cooling the molds, a metal part cooling means for cooling the metal part 
arranged in the cavity, a temperature control part for separately controlling the 
temperatures of the molds and the metal parts, and a resin injection means 
equipped with a pressure control part for controlling an injection pressure of the 
resin. 

2. A metal integral molding method, characterized by including a first step 
of arranging a metal part in a cavity formed by upper and lower molds, heating 
the molds and metal part to a first temperature 30 to 100°C higher than a 
melting point or a glass transition temperature at an ordinary pressure of a resin 
material used for resin molding, and injecting the molten resin material in the 
cavity under a predetermined first pressure; a second step of, just after 
completion of the first step, pressuring with a second pressure of from 50 to 
1,000 kg/cm 2 , and holding until that the molds and the metal part are stabilized 
at the first temperature; a third step of cooling the molds and the metal part to a 
second temperature 10 to 30°C higher than the melting point or the glass 
transition temperature, while maintaining the second pressure, and holding until 
that the temperatures of the molds and the metal part are stabilized at the 
second temperature; a fourth step of cooling the metal part to a third 
temperature lower than the melting point or the glass transition temperature 
while maintaining the second pressure and maintaining the temperature of the 
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molds at the second temperature; and a fifth step of cooling the whole molds to 
the third temperature while maintaining the second pressure or by increasing 
the pressure to a pressure higher than the second pressure. 

3. The metal integral molding method as claimed in claim 2, characterized 
in that an oxide coating is formed on a surface of the metal part arranged, by a 
chemical conversion treatment. 

4. The metal integral molding method as claimed in claim 2, characterized 
in that a surface of the metal part arranged is surface roughened by a chemical 
conversion treatment or a mechanical means. 

5. The metal integral molding method as claimed in claim 2, characterized 
in that a thermosetting adhesive is applied to a surface of the metal part 
arranged. 

[0026] 

Embodiment 3 

The above embodiment 2 improves close contact properties to a resin by 
forming an oxide coating on the metal part surface, but the same effect is 
obtained even by roughening the metal part surface. 
[0027] 

A metal part comprising copper or a copper alloy material such as brass, 
beryllium copper, and phosphorus bronze is etched by dipping in a mixed acid of 
concentrated nitric acid and concentrated hydrochloric acid (1:3) for 5 seconds, 
thereby roughening the metal part surface. 
[0028] 

Further, a mechanical method such as a blast treatment may be 
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employed. The blast treatment is conducted by, for example, spraying SiC 
having a particle diameter of about 10 \im to the metal part surface under air 
pressure of 5 kg/cm 2 . The metal part having a roughened surface is integrally 
molded with the resin in the same manner as in the embodiment 1. 
[0029] 

In the embodiments 2 and 3, the metal part surface is subjected to a 
processing such as a chemical conversion treatment or a blast treatment, but 
where a thermosetting adhesive such as an epoxy type is previously applied to 
the metal part arranged in the cavity, the same effect is obtained. 
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